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Ecosystem Climatology:
Interactions between the biosphere and atmosphere (NRSN 491)
Instructor:
Ashley Ballantyne
Clapp 435
ashley.ballantyne@umontana.edu
Course Time & Location:
Tuesday and Thursday 2:10-3:30
Liberal Arts 140
Office Hours:
Tuesday 3:30-5:00 or by appointment
Course Description:
Life has evolved on Earth due to its favorable climate conditions, but life has also
played an important role in the evolution of Earth’s atmosphere and climate. This
course will explore the interactions between Earth’s biosphere and atmosphere
and how they affect climate over a range of scales. We will focus on the
exchange of energy, mass, and important elements between the biosphere and
atmosphere and how this exchange can lead to fascinating feedbacks on Earth’s
climate system.
This course will reintroduce important principles from physics, chemistry and
biology in a conceptual framework to elucidate how the biosphere and
atmosphere are inextricably linked. Based on this conceptual framework, we will
evaluate recent scientific literature and do simple thought experiments to explore
Earth’s climate system.
Graduate students participating in this course will be expected to write a paper
and give an in-class presentation incorporating elements of ecosystem
climatology into their research.
Learning Outcomes:
This course will introduce students to several important concepts that will be
helpful in evaluating Earth’s climate system and how humans are an integral part
of that climate system. We will cover energy budgets from individual leaves and
forest canopies to the entire planet. Spatial differences in Earth’s energy budget
and their importance in driving atmospheric circulation will then be covered. We
will then investigate how biogeochemical processes affect the soil-vegetationatmosphere continuum. Lastly, this course will look at the dynamic response of
vegetation to climate and how changes in human land use have potentially
altered Earth’s climate. Through this course we will come to appreciate not only

how climate may be altering Earth’s biosphere, but also how the biosphere is
actively affecting Earth’s atmosphere and thus climate.

Course Readings:
Ecological Climatology 2nd Edition by Gordon Bonan, Cambridge Press 2010.
Additional reading assignments from the recent scientific literature have also
been selected to compliment the textbook.
Additional Course Information and Materials: http://umonline.umt.edu/
On the Moodle site, you will need to enter your Net ID and password to access
course lectures and supplemental readings. Lectures will be posted on the
Moodle page immediately following class. Because this is a smaller upper
division course, students will be expected to actively participate during
discussions and exercises.
Grading:
1) Problem Sets (25 %)
2) Literature Review (25 %)
3) Mid-term Examinations (20 %)
4) Final Examination (20 %)
5) Attendance & Participation (10 %)
Course Schedule:
Week
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Topic
Introduction & Earth System
Global Cycles & Atmospheric Radiation
Atmospheric Circulation & Climate
Climate Variability & Change
Soil Processes & Midterm (Feb. 28)
Water Balance & Watershed Hydrology
Energy Fluxes & Soil Moisture
Leaf Energy & Photosynthesis
Plant Canopies & Midterm (Feb. 28)
Spring Break
Plant Strategies & Communities
Ecosystem Dynamics
Disturbance & Biogeography
Land Surface Change
Climate-Vegetation Feedbacks
Final May 13 - 17

Reading
Chpts 1 & 2
Chpts 3 & 4
Chpts 5 & 6
Chpts 7 & 8
Chpts 9 & 10
Chpts 11 & 12
Chpts 13 -15
Chpts 16 & 17
Chpt 18
Chpts 19 & 20
Chpts 21 & 22
Chpts 23 & 24
Chpts 25-27
Chpts 28 & 29

Assignment
Bonan Paper
Problem set
Swann Paper
Problem Set
Jung Paper
Problem Set
Get Lost!
Dobrowski Paper
Problem Set
Maness Paper
Problem Set

Assignments:
Problem Sets will be assigned from the textbook and are due the following week.
Literature reviews are due the week after reading assignments are made
available on the Moodle site. Literature reviews should be brief- no more than 1
page- and consist of a 1 paragraph synopsis of the assigned paper and then 1

paragraph critical assessment. You will be evaluated primarily on your critical
assessment, so put some thought into it. Late assignments will be accepted, but
1 point will be deducted for every day late.
Recommended Preparation:
- Successful completion of a university-level chemistry course (e.g., CHMY
121N).
- Successful completion of a university-level physics course (e.g., PHSX
205N).
- We will be doing important in class exercises covering key concepts, so
make sure that you attend class.
You are expected to read the assigned material, write thoughtful reviews of
papers, and complete problem sets. This course integrates priniciples from
climatology and ecology and thus requires the ability to relate concepts from
several different disciplines (e.g. physics, chemistry, and biology). Upon
completion of this course, students will have a solid conceptual framework for
evaluating how the biosphere responds to climate perturbations and how climate
is affected by processes in the biosphere. This course will provide students with
a critical thinking skill-set that will allow them to evaluate important topical issues
regarding climate change.
Students with learning disabilities or disadvantages needing special dispensation
or assistance, please see me during the first week of class. All course activities
are governed by the Student Conduct Code, which embodies the ideals of
academic honesty, integrity, human rights, and individual responsibility. It is your
responsibility to read, understand and adhere to the student conduct code
(http://life.umt.edu/vpsa/student_conduct.php).
Additional Course Information and Important Dates:
February 5
Last day for students to Add classes via CyberBear without
consent of instructor.
February 6
Beginning today all class registration adds must be done via the
Override Form or and Electronic Override done through
CyberBear. Consent of instructor is required.
February 15
• Last day to withdraw from the semester (drop all courses)
with a partial refund.
• Last day to change grading option to or from audit.
• Last day to Buy or Refuse health insurance coverage or add
clinical health fee.
February 16-April 8
(45th instructional day)
April 9-May 10

Dropping a course requires a drop/add form with instructor and
advisor signature. There is a 10$ fee at registrar’s office.
At this point in the semester students are only allowed to drop a
class under very limited and unusual circumstances. Not
doing well in the class, deciding you are concerned about how
the class grade might affect your GPA, deciding you did not

want to take the class after all, or deciding you want to change
majors are not among those limited and unusual circumstances.
If you want to drop a class for these sorts of reasons, make sure
you do so before April 8.

